Five trials were conducted with 958 virgin beef heifers to evaluate the effects of various breeding management methods on pregnancy rate at synchronized estrus and during a 45 -day artificial insemination (AI) season. Synchronization was achieved with the progestin treatment regimen Syncro-Mate-B| (SMB) a. Pregnancy rate at first service and cumulative pregnancy rate were affected (P<.01) by trial. Pregnancy rate at first service was 55% for all heifers on the SMB treatment regimen and 67% for nontreated control heifers (P<.01). However, cumulative pregnancy rate during the 5-day synchronized period was higher (P<.01) among treated heifers (54%) than among control heifers (21%). The pregnancy rate was 6% higher (P<.06) after 27 days of breeding for treated heifers than for control heifers. Neither pregnancy rate at 21 days nor final pregnancy rate after a 45-day AI season was significantly affected by treatment. Pregnancy rate at first service among heifers undergoing the SMB treatment regimen and inseminated 12 hr after first detected in estrus was not significantly different from that among heifers inseminated once from 45 to 55 hr after implant removal or heifers inseminated twice at 48 and 60 hr after implant removal, regardless of occurrence of estrus.
Introduction
The Syncro-Mate-B | (SMB) treatment regimen, consisting of a 6 mg implant of the progestin norgestomet for 9 days and 3 mg norgestomet and 5 mg estradiol valerate injected IM at implant insertion, resulted in successful synchronization of estrus in beef heifers (Wishart and Young, 1974; Wishart et al., 1977a ,b, Spitzer et al., 1978 . Much variation in pregnancy rate was observed following SMB treatment. This variability may not have been caused by the treatment per se, but by other problems inherent in artificial insemination (AI) programs in which large numbers of animals are inseminated in a short time span (Spitzer et al., 1976; Wishart et al., 1977b) .
For synchronization of estrus-A1 programs to be applied successfully in the beef industry, estrous detection must be minimized or eliminated entirely. Data reported by Wishart and Young (1974) and Spitzer et al. (1978) indicated that most cyclic heifers treated with the SMB treatment regimen were in estrus between 24 and 72 hr after implant removal. Insemination during this 48-hr period may produce acceptable pregnancy rates. Wishart et al. (1977a,b) reported that various doubleinsemination schemes or a single insemination at 54 hr after implant removal gave pregnancy rates similar to those obtained by insemination 12 hr after a detected estrus.
The objectives of these studies were: (1) to evaluate pregnancy rate after insemination of SMB-treated heifers without detection of estrus at various times following implant removal; (2) to evaluate the effects of a synchronization of estrus program on cumulative pregnancy rate during a 45-day breeding season, and (3) to provide additional data on estrous response and pregnancy rate after the SMB treatment among beef heifers. Addi-1 tionally, data from three of five trials were evaluated for effects of inseminator on pregnancy rate at first service among treated and control heifers.
Materiels and Methods
Synchronization of estrus programs with virgin beef heifers were conducted in five trials at cooperating ranches in Nebraska and South Dakota. All treated heifers underwent the SMB treatment regimen as outlined by Miksch et al. (1978) and Spitzer et al. (1978) . This treatment consists of a 6-rag implant of the progestin norgestomet implanted subcutaneously in the convex surface of the ear for 9 days and an IM injection of 5 mg estradiol valerate plus 3 mg norgestomet administered at the same time as implant insertion.
Trial I. Two hundred and twenty-four Angus, Angus x Hereford, Simmental x Angus and Simmental • Hereford heifers (12 to 15 months of age, weighing 270 to 370 kg) were stratified by age and weight within breed and randomly allotted to two groups. Heifers in one group, group T, were given the SMB treatment, while those in the other, group C, served as nontreated controls. Both groups were bred by AI 12 hr after an observed estrus. Inseminations were performed by three technicians during the synchronized period, and approximately equal numbers of heifers in groups C and T were inseminated by each technician. For the remainder of the 45-day AI period, two of the three technicians inseminated heifers in both groups randomly.
The breeding season started at the time implants were removed from treated heifers. Heifers were observed for standing estrus at least three times a day -at dawn, at noon and at dusk -for the entire 45-day breeding season. However, during the synchronized period, observations were made more frequently. Heifers ,detected in estrus were immediately moved to a holding pen to await AI.
Equal numbers of heifers from each group were inseminated with semen from each bull used. The semen was processed by either of two commercial AI companies, and was evaluated by those companies according to their quality control criteria before being shipped directly to the trial location. Pregnancy was determined by palpation per rectum 35 to 50 days after the end of the breeding season.
Trial 2. One-hundred and forty-six Maine Anjou • Hereford-Angus heifers were stratified by age and weight and randomly allotted to three groups. These heifers were 12 to 18 months of age and weighed 270 to 466 kilograms. Two groups of animals received the SMB treatment, and a third (group C) served as untreated controls. Heifers in one treatment group, T, received the SMB treatment and were bred 12 hr after an observed estrus. Heifers in the other treatment group, T-I48 + 60, received the SMB treatment and were inseminated twice, once at 48 hr and again at 60 hr after implant removal, regardless of estrus. Insemination was performed by two technicians during the synchronized period, and one technician continued inseminations for the remainder of the 45-day AI period. Both technicians inseminated approximately equal numbers of heifers in each group during the synchronized period. In addition, one technician did both inseminations for individual heifers receiving two inseminations (group T-I48 + 60). Other details were as described for trial 1.
Trial 3. One-hundred and ninety -nine Angus, Simmental • Angus and Simmental • Hereford heifers (12 to 15 months of age, weighing 295 to 400 kg) were stratified by age and weight within breed and randomly allotted to a nontreated control group (C) and three treatment groups. Heifers in group T received the SMB treatment and were bred 12 hr after a detected estrus. Another group of heifers (T-148) received the SMB treatment and were inseminated at 48 hr after implant removal, regardless of estrus. Treatment of heifers in the fourth group (T-154) was identical, but these heifers were inseminated at 54 hr after implant removal, regardless of estrus. Two technicians were used during the synchronized period, and they continued to inseminate heifers for the remainder of the 45-day breeding season. Other details were as described for trial 1.
Trial 4. Seventy Maine Anjou • HerefordAngus and Simmental • Hereford-Angus heifers (12 to 15 months of age, weighing in excess of 318 kg) were randomly allotted by breed to two groups. Heifers in group T received the SMB treatment and were bred 12 hr after a detected estrus. Heifers in the second group (T-154) were given the SMB treatment and were inseminated 54 hr after implant removal, regardless of estrus. One technician conducted all inseminations throughout the 37-day AI breeding period. Other details were as described for trial 1.
Trial 5. Three-hundred and nineteen Angus, Simmental x Angus, Simmental x Hereford, Maine Anjou x Hereford-Angus, Simmental • Hereford-Angus and Maine Anjou x Angus heifers (12 to 16 months of age, weighing in excess of 318 kg) were randomly allotted by breed to five groups. Heifers in group C served as untreated controls; heifers in group T were given the SMB treatment and were inseminated 12 hr after a detected estrus, while heifers in the other three groups were given the SMB treatment but were inseminated at 45, 50 or 55 hr following implant removal, regardless of estrus (groups T-I45, T-150 and T-155, respectively). Five technicians were used during the synchronized period and randomly inseminated heifers in each group. Two technicians continued to inseminate heifers for the remainder of the 45 -day AI period.
In trials 1 to 3, data were analyzed by a chisquare (R x C x T) contingency table in a logit analysis. The main effects were treatment, technician and the treatment x technician interaction (Snedecor and Cochran, 1967; Helwig and Council, 1979) . In some cases, a technician was not recorded for an insemination although the insemination was recorded. These observations were deleted from the analysis. In trial 4, there was a single technician, and, in trial 5, no effort was made to record technician. Therefore, data from these trials were subjected to a conventional chi-square contingency table (Snedecor and Cochran, 1967) .
Results and Discussion
Synchronization of Estrus. The percentage of heifers in group T that were detected in estrus and inseminated during the 5-day synchronized period was 98, 83, 100, 94 and 91% in trials 1 through 5, respectively (table 1) . In four trials, fewer (P<.01) heifers in group C were detected in estrus and inseminated during the same 5-day period. The percentage of heifers in group C that were detected in estrus was 26, 44, 40 and 25% in trials 1, 2, 3 and 5, respectively. Trial 4 included no untreated control heifers. Heifers in other treatment groups were not checked for estrus.
By day 21 of the breeding season, 87 to 97% of the heifers in group C, across all trials, had been detected in estrus. These results indicate that most heifers were puberal at the time of treatment. The SMB treatment regimen successfully synchronized estrus in these cyclic heifers. These results are similar to those previously reported and indicate a high degree of synchrony following SMB treatment in cyclic heifers (Wishart and Young, 1974; Humphrey et al., 1977; Wishart et al., 1977b; Spitzer et al., 1978 , Smith et al., 1979 .
Pregnancy Rate. Pregnancy rate to first insemination, based on the number of heifers actually inseminated (5-day period for all treatment groups and first 21 days of AI for control groups), and cumulative pregnancy rate, based on all heifers in each treatment group, are summarized in table 2. Differences among trials for both variables were significant.
Pregnancy at First Insemination. In trial 1, pregnancy rate at first insemination was 70% for heifers in group C and 48% for heifers in group T (P<.05; table 2). In trial 2, pregnancy rate at first insemination did not differ between the two treatment groups (35% for heifers in group T and 45% for heifers in group T-I48 + 60. which were double inseminated, regardless of estrus. These pregnancy rates were lower (P<.05) than that for heifers in group C (58%). In trial 3, pregnancy rate at first insemination did not differ significantly among groups. Forty-nine, 63, 54 and 50% of the heifers in groups C, T, T-I48 and T-I54, respectively, were pregnant following first insemination. The higher pregnancy rate noted for heifers in group T approached significance (P<.10). In trial 4, there were no untreated control heifers, and the pregnancy rates at first service for heifers in groups T and T-I54, 64 and 69%, respectively, were not significantly different. In trial 5, pregnancy rate at first insemination was 75, 56, 66, 66 and 55% for heifers in groups C, T, T-I45, T-I50 and T-I55, respectively (C vs T and T-155, P<.05). All other differences due to treatment were not significant.
Depressions in first-service pregnancy rate after the SMB treatment have been reported in some studies, but others have reported either no depression or increased fertility at first service (Spitzer et al., 1976 Smith et al., 1979) . Spitzer et al. (1976) attributed the variance in results to technician stress. They reported decreased fertility at first insemination, even in untreated control animals CAll heifers were inseminated with no attempt to observe estrus. Therefore, these data were not subjected to statistical analysis.
d Breeding season waS 37 days long in this trial. abased only on heifers actually inseminated (during 5 days after plant implant removal for all treated groups and during first 21 days of breeding for control groups.)
bpercentage pregnant based on all heifers in each treatment group. c'd'eFigures within the same trial and same column with no common superscript differ (P<.05).
fBreeding season was 37 days long in this trial. inseminated concurrently with treated, synchronized animals. This effect occurred when large numbers of animals were presented for insemination over a short period, instead of a few animals at a time during the course of a conventional AI program.
Effects of inseminator on first-service pregnancy rates are shown in table 3. Although there appeared to be large differences between rates obtained by different technicians, and between rates obtained by individual technicians across treatment groups, neither the effect of technician nor the treatment x technician interaction proved significant (P>.10). However, the effects of technician stress and other people-management components of a synchronization of estrus-AI program could certainly affect its success, and further trials specifically designed to approach those problems are warranted.
Pregnancy rate at first insemination was highly variable between control heifers and treated heifers within trials. However, the fertility of SMB-treated heifers inseminated twice (48 and 60 hr) or once (45 through 55 hr) after implant removal, regardless of estrous response, was similar to that of SMBtreated heifers that were observed in estrus and inseminated 12 hr afterwards. These results agree with those of Wishart et al. (1977b) , who found no difference in pregnancy rate at first insemination between animals doubleinseminated at 48 and 60 hr or at 48 and 72 hr and animals inseminated once at 54 hr after implant removal, regardless of estrous response.
Cumulative Pregnancy Rate. Although preg- 76% 57%
aTechnicians A, B, C were not the same technicians across trials. All differences are nonsignificant. nancy rate to first service is certainly important, beef producers are generally more concerned with cumulative pregnancy rate during the breeding season. In trial 1, pregnancy rate during the 5-day synchronized period was 22% for group C heifers and 47% for group T heifers (P<.05; table 2). Pregnancy rate after 21, 27 and 45 days of breeding did not differ significantly between groups, and final pregnancy rate was 85 and 81% for heifers in groups C and T, respectively.
In trial 2, pregnancy rates during the 5-day synchronized period were 22, 30 and 45% for C, T and T-I48 + 60 heifers, respectively, (C vs T-I48 + 60, P<.05). Pregnancy rate after 21 days of breeding was highest among heifers in group C (67%), followed by heifers in groups T-148 + 60 (57%) and T (43%) (C vs T, P<.05). After 27 days of breeding, pregnancy rate was highest among heifers in group T-I48 + 60 (74%), followed by heifers in groups C (69%) and T (56%) (T vs T-148 + 60, P<.05). Final pregnancy rate after a 45-day breeding season did not differ significantly among groups (82, 70 and 85% for groups C, T and T-148 + 60, respectively).
In trial 3, pregnancy rate during the 5-day synchronized period was 21% for heifers in group C, significantly different from the pregnancy rates of 63, 54 and 50% observed among heifers in groups T, T-I48 and T-I54, respectively. Pregnancy rate after 21, 27 and 45 days of breeding did not differ significantly among groups. However, the increased pregnancy rate for heifers in group T approached significance at 21 and 27 days of breeding (P<.10). Final pregnancy rate was 75, 83, 74 and 77% for groups C, T, T-I48 and T-154, respectively.
In trial 4, there were no untreated control heifers. Pregnancy rates during the 5-day synchronized period for group T heifers, 60%, and for group T-I54 heifers, 69%, did not differ significantly. Nor did pregnancy rates after 21, 27 and 37 days of breeding. In this trial, the length of the breeding season was only 37 days. Final pregnancy rates was 77% for heifers in group T and 83% for heifers in group T-I54.
In trial 5, 19% of the heifers in group C were pregnant during the 5-day synchronized period. That was lower (P<.05) than the pregnancy rates of 52, 66, 66 and 55% observed for heifers in groups T, T-145, T-I50 and T-I55, respectively. No significant dif-ferences among groups were observed after 21 days of breeding. However, after 27 and 45 days of breeding, significantly more heifers in the three groups inseminated at appointed times were pregnant than were heifers in group C. Final pregnancy rates were 72, 77, 87, 89 and 86% for heifers in groups C, T, T-I45, T-150 and T-155, respectively (C vs T-145, T-150 and T-155, P<.05).
These data support work reported by Wishart et al. (1977a,b) on heifers treated with SMB, which indicated that a single insemination at 54 hr after plant removal with no estrous detection resulted in pregnancy rates similar to those obtained with estrous detection followed by insemination 12 hr later or various double insemination regimens. These data indicate that satisfactory pregnancy rates can be achieved among beef heifers treated with the SMB regimen and inseminated one time between 45 and 55 hr after implant removal, without detection of estrus.
